Rood: Ether Infusion Ana?sthesia the operation, and in regard to post-aniesthetic acidosis and finally in regard to post-anaesthetic gastric and pulmonary complications, this method when applied to all classes of surgical practice gives, on the whole, results decidedly better than those of chloroform. It is probable that this opinion would be most likely to meet with opposition in relation to post-anaesthetic lung complications. That it is, however, not unsupported by evidence is shown by the following record by some of the German surgical clinics: ANAESTHESIA: CHLOROFORM OR ETHER BY CLOSED METHOD. These figures show an advantage on the side of the use of ether by the open method so great as to be unmistakable. Lately the superiority even of ether given by the open method has not remained unchallenged. The necessity of using it in enormous amounts brings into prominence the disadvantages inherent in what may be called the respiratory method of administration.
An attempt may now, perhaps, be made to enumerate some of the more obvious difficulties necessarily contingent upon the use of the respiratory method:-(1) It limits one entirely to the use of highly volatile substances, and it would seem probable that if solubility rather than volatility were the only physical character demanded for the administration of an anaesthetic, pharmacological research might be able considerably to enlarge the number of available drugs.
(2) The respiratory method must always in essence be indirect, the anaesthetic being absorbed by the vapour introduced into the air-passages, so that the dose actually entering the blood is rendered variable by the notorious variability with which it enters the chest, being subject to all the accidents of laryngeal spasm, of respiratory spasm and of variations in the depth of respiration.
(3) The exposure of a very great surface of the respiratory tract to an irritating vapour cannot but be regarded as a serious disadvantage and danger. To anyone who has inhaled a breath or two of ether or chloroform vapour, it must always be a source of surprise that serious complications are not invariably produced by a prolonged anaesthetic, as we know they quite frequently are.
(4) To produce anesthesia, the anasthetic drug must be introduced into the blood and maintained there at a certain percentage. Any further amount than this present in the body will act as a reservoir, upon which the patient continues to draw after the administration has been stopped. Hence it follows as a disadvantage of the respiratory method that the absorption of the drug cannot be stopped abruptly, but must go on until the patient has rid himself of the vapour which fills his lungs, and the anesthetic-soddened mucus contained in his bronchial tubes and usually in his stomach as well. Many an anesthetist has had cause to. deplore the existence of this reservoir when during the administration of chloroform the air-way has become obstructed, and the patient has continued fatally to absorb the chloroform which was shut up in his lungs.
(5) The operations on the mouth, jaws or pharynx: The difficulties of the surgeon are much increased by his having to share the field of operation with the anaesthetist and it frequently happens that one or other has to be content with a less degree of technical perfection than he would have attained if he had not been embarrassed by the necessity of the other.
It is clear that a direct administration of an anesthetic by the blood disposes of all these difficulties. The administration can be reduced to the minimum amount necessary, the drug can be introduced with perfect regularity in an exactly measured dose, and the administration can be stopped instantly, and there is no reservoir of the drug upon which the patient can continue to draw, while, finally, the lungs are not exposed to irritation.
The method of introducing ether intravenously was introduced by Burkhardt. His immediate successes encouraged others to follow. At the Berlin Surgical Congress, Kiimmel was able to report ninety cases. In no case of the ninety did post-anesthetic vomiting occur, although in a large number of the cases the operations were done for abdominal diseases of the gravest kind.
TECHNIQUE.
Burckhardt used an ordinary infusing apparatus containing a 5 per cent. solution of ether in normal saline. He allowed enough of the solution to run in to produce ancesthesia, then interrupted the stream until the patient showed signs of coming round, when the dose was repeated. It was soon realized that the interruption of the stream brought with it a tenden,y to thrombosis in and about the cannula. To counteract this disadvantage two vessels were arranged, either of which could be connected with the cannula separately; one contained ether solution, and the other normal s aline. In this case the continuity of the stream was maintained with the saline in the intervals between the administrations of ether. The uneven anaesthesia produced. in this way had disadvantages from the point of the anesthetist as well as that of the surgeon. The great objection to methods of administration by periodic doses is that it is necessary to produce a greater concentration of the ancesthetic in the blood after each dose than is essential for adequate anesthesia. This principle has been so fully emphasized by those to whom we owe the introduction of the Vernon Harcourt apparatus, that it is not necessary for me to labour it further here. Aware of the importance of this principle, one soon recognized quite early that by the application of it the infusion method might be freed from a defect inconsistent with the best modern practice. The chief modification therefore which is introduced into the apparatus is an indicator rendering possible a minute graduation of the inflowing stream.
The apparatus consists of an upper reservoir to contain a supply of the solution. This reservoir is connected by a rubber tube to a regulating chamber. This chamber besides acting as a regulator also acts as an indicator. And, although the stream of fluid is interrupted so that its rate of flow can be seen, the pressure at the same time is not interrupted, but is transmitted continuously by the cushion of air contained above the fluid in the regulating chamber. The fluid then passes from the regulating chamber to the warming chamber and so on to the cannula.
The Solution.-Ether is soluble in normal solution to the extent of 108 per cent. by volume. In the first few cases of this series a 10 per cent. solution of ether, that is, 2 oz. of ether to the pint of saline, was used. It was found that with this concentration a transient hmemoglobinuria occurred. This was usually present in the first specimen of urine passed after the operation, and not afterwards. On account of this a 5 per cent. solution, 1 oz. to the pint, was tried. No haemoglobinuria followed. In order to be still more certain that there was no blood destruction, a number of specimens of the blood were taken at intervals throughout several admrinistrations. These were examined microscopically, and a count of the red corpuscles made-this showed no Section of Anesthetics haemolysis. Finally, the 5 per cent. ether solution was mixed with blood and examined, both in a test-tube and microscopically; this also showing no laking. I think that these are sufficient grounds for assuming that there is no blood destruction. Later experiments on the same lines with a solution containing 1V oz. of ether to the pint of saline showed that this concentration was equally free from risk.
TECHNIQUE OF INDUCTION.
The saline solution is prepared in flasks, in which it is boiled; the neck of the flask is then plugged with sterile gauze, and the solution allowed to cool. Shortly before required the ether is poured into the cold sterile saline. The flask is then well shaken-the solution becomes opaque for a moment, then gets quite clear; it is obvious that the ether is completely dissolved. The whole apparatus is boiled previous to use. It is then fitted to the stand and filled with the ether solution.
The patient is prepared for the ancesthetic in the ordinary wayalso a hypodermic injection of atropine, atropine and morphia, or atropine, morphia and scopolamine. The exact dose and combination given depend, of course, on the age and condition of the patient and also upon the pathological conditions present. The next step is to introduce the cannula into the vein. The most convenient vein is either the median basilic or the cephalic-in the arm. It requires so much greater pressure to make the solution flow in the veins of the leg, that it is hardly possible to use them. The skin of the arm is prepared. A solution of iodine in ethyline dichloride is a very convenient method. A little eucaine solution is injected and the vein exposed and the cannula tied in. For this part of the administration it is absolutely necessary to have an assistant, as the taps of the apparatus have to be manipulated at a time when the administrator is occupied in tying the cannula into the vein, a proceeding that requires the strictest asepsis, as a wound of this character left exposed so long and irritated by the presence of the cannula is peculiarly liable to go septic, which may be followed by the gravest possible consequences. When the cannula is fixed into the vein the solution is at first allowed to flow in rapidly, the regulating tap being turned full on. Induction of anuesthesia is usually quite smooth and rapid, three or four minutes being the average time. Struggling during induction is rare, and if it does occur is easily controlled, as one is not dependent upon respiration for the introduction of the drug. The ordinary signs of anesthesia, of course, occurautomatic respiration, muscular relaxation, and abolition of reflexes. As soon as smooth anesthesia is established, a little experiment will enable one to arrive at the minimum amount required, and the apparatus can be set to deliver this amount. Of course, during a long operation this can be gradually reduced. The noticeable features of the anaesthesia are regularity and smoothness, also the ease with which it can be graduated and the great rapidity with which patients respond to slight alterations in dosage.
Before endeavouring to indicate what I believe to be the advantage of this method, it will be perhaps best to give a few details of a number of cases in which I have been able to use this method. I have tabulated the 136 cases which I have under six headings: Operation upon the 1 case was Excitement N o vomit i n g; 3 to 2i pints 3 vomited slightly; mouth and jaws: 53 in a state occurred in smooth, regular in the first 1 case of haaligcases of extreme 6 cases; no a n e s t h e s i a; hour nant disease of i n a nition vomiting shock developed mouth with foul, b e f o r e or cyanosis in 9 cases, which septic ulcers deoperation were prolonged velo p e d s e pt i c operations lastbroncho-pneuing over two monia hours for malignant disease Operations on limbs 2 cases bad No vomit-No v o m it in g; @ to 1J pints No vomiting and thorax: 21 cases b e f o r e ing; excite-shock in 1 case in the first operation ment in 1 hour case It is, of course, dangerous to make any definite statemnents as to advantages, indications, &c., of a method based on so few cases. But I think it is only fair to consider that we are not really dealing with an entirely new method of antesthesia. We know, by experience, that ether is a safe drug; we know that saline infusion is also a safe procedure. We have, therefore, reasons for believing the method to be a safe one, which we should not possess were the drug employed an unknown one.
As far as m;y own experience goes the most striking advantages of the method are seen in those cases where the patient is in a condition of extreme inanimation-viz., cases of abdominal malignant disease. These patients often leave the table in a much better state than they were before. So that in any case in which the patient is likely to be benefited by a saline infusion-either as a means of relieving shock or haemorrhage, or because shock is expected-this method has given excellent results. Similarly, the results have been good with acute abdominal conditions generally and especially so in cases of ruptured gastric or duodenal ulcer.
A degree of relaxation of the abdominal wall quite equal to that produced by any other anesthetic, excepting stovaine, can be obtained by this method. It frequently happens with the inhalation method of administration that although it is otherwise indicated, ether cannot be given because some form of pulmonary disease exists; the infusion method is very useful in these cases and can be given without risk of irritation. Then there is that large class of cases involving operations upon the mouth and jaws. Many of these cases involve long and extensive dissections associated with much shock. It is therefore a distinct advantage to be able to substitute ether for chloroform with equally good results. The saline infusion is also beneficial, as these proceedings often involve considerable loss of blood. And also even in minor operations of this type, the separation of the spheres of activity of the surgeon and anaesthetist cannot but make for comfort, convenience and asepsis. In certain operations upon the throat and nose a more or less vertical posture is essential-under these conditions a smooth, even narcosis can be obtained with this method without congestion or danger of syncope.
For any type of case in which ether as an ancesthetic is not contraindicated, this method has the one great advantage of absence of unpleasant after-effects. Some of the records of the German surgical clinics show that this is a marked feature of infusion ansesthesia. Kiimmel reports ninety cases, and in no case did post-anesthetic vomiting occur. Personally, I have not been so fortunate as this, but out of 136 cases only six vomited at all, and of these, three were cases in which blood had been swallowed during the operation.
With regard to the use of this method of anesthesia in children, my experience is limited to three cases, one aged 8 years, one 4 years, and one 4 months. In each case the result was very encouraging, although two of the children were practically in extrenmis at the time of operation. The amount of solution required was very small. Of course, atropine alone was given previously, and the patients " came round" almost immediately the infusion was discontinued.
As a general criticism of the method it has been suggested that it is a complicated one. I think that this must be admitted. It is obvious that from its nature the method must be carried out under the strictest aseptic precautions, and I cannot but feel that any great simplification of technique or apparatus might lead to the adoption of the method in a somewhat impromptu way, with possible disastrous results. Although at present the method is, comparatively speaking, a new one-and we can only go on recording cases and judging by results-yet it seems certain from the experiences up to the present, which have everywhere been so encouraging, that the method will certainly take its place as one of the recognized means of inducing anaesthesia.
Hedonal Infusion Anxsthesia; a Report on Seventy-five Cases.
By C. M. PAGE, M.S. THE induction of general ancesthesia by the intravenous injection of drugs was first effected in man in 1872 by Ore [8] ; the drug employed was chloral, fifty-three cases were reported, in fifty-one of which satisfactory results were obtained. Further experience, however, proved that the procedure was not without danger, and the method does not seem to have been further developed till 1909. In that year Burkhardt [2] published his application of the principle, using solutions of chloroform first and then ether.
In 1910, Professor Federoff, of St. Petersburg, suggested the intravenous administration of hedonal. Since 1900 this drug had had some vogue as a hypnotic; it had also been given by the mouth (in several Russian clinics) as a precursor of chloroform and ether with satisfactory results. Reports of its use as a general anaesthetic first appeared in Russian journals [7], a preliminary note was published in German in 1910 [9] , and in the following year Jeremitsch [5] described lthe technique employed, with details of sixty-five cases. At last year's Congress of the German Surgical Association, Federoff [4] contributed a brief account of 530 cases collected from three Russian clinics: no
